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Description [Omcame ■sotipereHMH): 

M306pCTCHKC OTBDCBTCH K pCMaBTBO-B30JUBBTOBBbOI P&6OT8M (PHP). I 
PCpWCTOTBOCTH OaKOJlOHHOPO Ai pOCi y aBCTBa. 

ItoBe cTCH coooo6 BoocTaHoancHMH repueTSPiRocTH saxonoBBoro npocrpaHCTea ny-reu ctx^aHKH 
■35wTOTBoro ffaan eaHH BHyrpa o(5ca«HOfl kojiohhw no otbochchmk> k oaaonoBBOwy npoerpaecTuy 
(HarBCTaHHc acanKocra mm Bspbrnaaacu aapj^a). npowcxn^HT Ha^yBaHnc o6caAHoa kqjiohhw b 
/naa^aBBH aaoopa wea^y ko/iosbob b bpuchtbmm Kauaeu fll- 

H<«ocT<rnni aaanara sazAuquorcii a tou, «tto, ao-nepaux, co^anae B36bnxwaoro AaancmiH nyreu 

HanaCT aHHH ^"WvOCTH Bh n MBMT p03pymCBBC KOBOBBM BC TOTIbKO B BBTCpBanc. B KOTOpOM B KQJBsBjCBOM 

BpocrpaBCTBc bwcctch newesT. bo b b KHTcpBanax. r«c seneara bct\ 9to obbcho fym qcnocrrBocTH 
ofcaffBoft KcyioHHbi. Bo-OTopux, ropuiKBBe 3ap*nni npo^coc MawoKOBrponapycMwa, <rro uoxer npBBecTH k 
BapymcBHao KonoBBbi b njeueHTOoro KaMBH. 



HaB^onee 6mmni k x3o6percHXD0 no tcxbhtojcoA cymsocTB hbtibctch cooco6 ycrpaacHBH 3asonoHBboc 
^v^^^I^* , ™ XM ^"^^^'P* KQn0HHM a* npcwOTbc ynpyrax Acdopuana* b BBTcpoajie idojihabb 

PJ. VBeuwuK BBBMCTpa BOJIQBHU npOB3B0^RT OyTCM rHBpaBfBPieCXOrO BOaiZCflCTBBR BA KOJIOBBy Ha 

ywicKKinmnB. J 

Hgjocraraa B3BCCTMPIPO cnocooa aaajpamacTCfi b faiamoft wiaocn pa6crr 3a onrr HBO&aanaaxriB 
npHMcacHHH napKCTBoro ofiopy^oBaaHB, Koropoc, sax npaBano. bc o wnra gTC H buookob HaflcmnocTwo. 

3a^am aaajnonaeTcsi b noBbOBCHBB a^exTBsaocTB peMOHTHO-B3a>XHBBOBBMx paoor b b cbbxcbbb 
Tpy^o3arpaT. 

nocTaanagfaB aaflana boctbtoctcb tcm, vro b cbocooc BoocTaBoancaaH rcpi ttmnuoem 3axoBOHBoro 
npocTpaBerBa nyrcM yBcnnncBBH flaaucrpa kojiobhu b BBTcpsanc B3Cjihabb naaMCTp kojiohhw 
yBenBTOBaayr 3a wer yB^mH HH R w iy fl rw b o6*eue npa TBep^eHBH B£B3puB<zaTofi pa3pyma»mefl cwcch 
(HPC) 131. xoTopyn aaaatnnKuor b Kanoaay a coqna»r moct b HBTcpsajie b3obbbbh. npa 3Tou b KanocTBC 
HPC HcnomxsyjoT cuecb xoBticrsoByK) atih nopHboc a 6ypoBboc pa6oT (CMTB). 



VcBCBXBOCTb pCMOBTB0-B3OJlHn>f0BBblX pa6oT BO BCnpaBJICHHlO HCPCpMCTHMBOCXB UCMCBTHOrO KOJIMja BC 

npeBumaeT 60%. 3to ofokflcaaeTCfi tcm, vro npaueagCMMC »™nni BBMBPBbie uaTepaa/nj (b ochobhow 
neueBTBUft pacTBop h pacTBopu cwon) oGnanasT oobdxm HeAocraTKOu - ycanoiraocTfeJO. 

B nparysooe MuxDiyarenaB CTnaw w H M repMCTBWHoem, 3a*Q7ioBBoro npocrpaHtrroa cBHrnaeroi. 3to 
bdobcxoabt boa B03nc*rrBBCM HarpyaoK aa o6ca«Hy» xonoHay b bcmcbtomb aaucBb. Hanpaucp. 
ycraBOBneao, iro npa crnggnni AaaJicsaH b CKBaaame nporojcn. caenneHHB qeyeawo k&uhh c 
KonoHHo* yweHwnacrcH. Boc bibdj nsp^opanaa Taue npaBonaT k yxyjnncerao ooctobbbh qeucBTBoro 
aonhqa. Bto ace opcvtH, 3aMcro«, vro BaKX^KTrecHHo b BHTcpBanax nep^opanxB cocbtxcbhc /kobtbkt / 
ncMCBTBoro kbmhh c KOBOBBoA yny«miaeTca. nocncRBBH ♦aar o6mcbhiot yacrnnicBBCM canbi npaacaxBH 
aonoBBw a neucsTy b pesyrnvrare ec A^opuaqaM. nocne onpeocoBsa oficaAHoft kotiobbw mxe, rrk 
npaBOTO. BaojnqAacTCH Hapymeflac « aoaraKTa c qeueBTou. npa 3tom BaB6ojibnzae BapymcBBH Kearairra 
otvwcbm b BBTcpBanax nnacTOB c bmcokob npoaanaciiocTbri a KaBepaaM. B nnacrax c doabcbicbbob 
BOAoa aapymcBBH KoaraiiTa nocnc onpeccoBKH <«an;c ectro OTMeHaxmn b oobc boaohc^thboto kohtqkta 
/BHK/(1|. 



[ pactreraiai npo nycaHy p cnoco6aDCTb ajih noAomscHHoa aanbi aanhitt«oro uaxposasopa ucacnjr 
ofcanaos aonoBBofl k bcmcbtbum komhcm. Oopwyjiy flapcn-Bcftcoaxa wokbo BanacaTb cwcflyaraniM o6po3GM 



Q = CD -<! , / _ ; 

T 1,087*10 »M 



<1> 



W - D-BByTpcBBMB ABaucTp neittBTBoro Rojn^aa, u; d-BHensjafl 



AKanenp oocaABOft koaobbm. w; p-ncpcnnaA flaancHHH. Oa; x -ao3<>*BAacBT n^paarnPacxBX 
conpoTBBJicHaB; H-^dim i«apo3a3opa, m; Q-pacxoA bobw, ^/cyr Bbcacm o6o3BaneBBB D-d. $ ; P/H « 
ff^d P. r^€ 6 - aaaop wcwAy aojioBBOft b neueBTBUu sauHeu, m; grad P -rpaAHCHT AaancsaH. na/M. 

Torwa ^op^a /!/ 6 W er mtcn. bba: 7 _^,..K A^h onpcAcncBBB 

T a*l # 087*10" 



K03^|BBHCHTa TMffp&BnB*tCfXKX COBpOTBBnCBBa HCo6xOAHMO BhnnjCJBITl, KpBTCpaft PcBBOJUflCa 

•* t^^..**~ a .^ v - KHHCMaiWCCRaH BB3KOCTb DO^bl / BDB 70°C. v - 0.5 • 10* 6 V^/c). 

** = XCd»6> Ml <B> 



3- 
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OnpCRC/IfDDT CO 

y - 0J5* lO V/c; d - 0.166 u; $ - 0,1 uu 
- I0« u; grad P - 4« 10* Ila/M. 



OBCTcwa ypacBesnfl /2-4/ pcmaercH weTOAOM Dcn6opa. 

Tokhm o6pa30w. ticpa aaoop 0 J u npa rpaABCHTc flaancHHH 4 MUaJu k rarrcpwuiy ncp^pan^na uoxrr 
nocryixaTfe oxono 22 w 3 boau b cynuj. 

noBbnncHKc flaancHHH a oocaAHoa ro/iohhc npaeqAHT s yaeinnKsnDD cc AaaMcrpa. Paorcro xjoaa3faiBaxrr aa 

CKOJXfaKO HyTKHO DOBbKHTb ^OBJlCBSt 8 KQJIOHHC, ITOfibl CC BOCfUBBfl paflHyC yBCJOTOCICtt Ha 0,1 1AC ftTIH 

nepexpbrraa uHspoaaaopa. 



9opMyna flaa poAHa/ihHboc igpe Mngeaaa Bapyxaoa crcaxa TpytSw no aaAaae JIhmc auecr boa /5/ 
r r Z -T r Z » -p ■» -w^anaorr nyaocoaa. u - 0,25; E -woAyra, 

6 = — 



r ♦ r »r <0> 

V r i * * 1 x V p i 



ynpyrocra n^a crana, E - 2.1.K> 9 MIIa; P, -BByTpeaace a&btighbc, MTla; P 2 
Mna; r , -BHyrrpeHHafl pa«ayc -rpytiu, u; r 3 -Baemaaa p^iyc TpyfSu, u, r a «d/r. 

nycn, P, - Pai-P^ ana PrPa-P^. 

m e " h36w ivmhoc flaaneHHe a kojiohbc no cpaaKeaajo c aapyxabCM AaancHHeu. 

Tor^a ^opwyna /5/ 6y^cr BwrnraicTb 2 

, r f *r # <1-H>r, 

6 = i r=^,. a « i— * 2 «> 



< rf-rS < i-p> (r 2 . P 2 , npa 6 - 10 V P a - 20 NOla; r a - 0.075 u; r a - 0.084 u. 



moS Z i* »r> 2r 2 

1 Z 1. 



-P (B) 



, no- * A «,,c Z * jy^ = 33.7 NOTa. 

P = - — , — , «. 

«•« z 

Z •0,070 *0,0t4 



Z ♦0,070* 



— ♦ZO 



Pactierbi noxasbraaarr. tto ecna Meacny o6c0gaaa kotiohboA a hcmchthum nanbOpM cymccrayrr saaop 
Dcrnraaaoa 0.1 mm. to floeraroMHo a rojiohhc co3^a-rt» flaancHac 33.7 Mna a 3aoop 6y^cr ncpcapwT aa ctct 
yBOTrnaaa BBenmero naaueTpa kojiohhu. Tasoc jjaaneHHe a ^axc 6om>mee moxbo coomarb nyTCM 
paaMenya aa a kqttohhc wocra aa eercspbrauTofi paspyroaiomjcfl cmccm /HPC/ a a tocthoctb cucch 
aaaecraoBoa ppa ropHboc a oopoBbot paoor /CMTB/ (6). 

HPC npaMeaaarr, rnaaabiM oopaaoM npa paopymeaaa npowux xpynaax Marcpaanoa (cxanusbi c nopo^w). 
octohhmx a aeneaooeroaaux asmenafl, KaueeHux KnaApx, ^o6braa npupopporo kbmbh 

HPC dame acero npenjCTaansnor 0060ft nopomsoo6pa3Hbce acropaxiBe a aeaspbojoonacafaie Marcpaanbi. 
Aaioona c bo^ob n^pioaayn peasnax> (pH»12). Ilpa cutnnmaHm nopocmta HPC c doaoh o6pa3yeTca 
cycneaaaa (pafio«iaa cuccb). Koropaa, 6ypy*m aanaxaa a mnyp. CACnaaabol a otibcxTe, 
paopymcHKJo. c reaoiacM bdcmcbb cxaaruBaeTca, TBepAcer, oABOBpcMSBBO yaejns«Dnn»cb a oO bCMe, 
yaenatxHae o6baia - cnqncTeae raApaTaqaa xoMnoaearoa. Hxc^Hmax a cocraa HPC, npaBcgprr a 
paaaaTBK) a nmype ranparranaoaaoro r&bjicbhh (6ojicc 40 MTla). flow gje fc r gg qa ranj>aTanaoKHaro 
flaancaaa b tcjic o^bCKTa pa3BBBax)TCA aanpaxcaaa, npaDOAHmae a cro paopymenao [7 J. 

npcanaraeubiA cnoco6 aaojiauaa aaaonoHHoro npocTpaacTea ocynacTB7iaa>r cncnyiomaM oopaaou. 

B cKBaxuay cnyocaioT aorionHy HKT c tzkbm pacucroM. *rro6bi kbkhbA koho; Haxonanca aa 10-20 m hbxc 
BHTCpaana ncp^opanaa npoAyxTaaHoro nnacra. Bo36yama»T napxynanax) a npoMbfaavrr cxaaaaBy aoAoa. 
oxnasaenaoa ao 0-10°C. 
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3arrropH»r HPC Ha Bqnc c TewnepaTypofl O-10°C. 

npa tmpur au 3«Tpy6Bc»i npocrrpaHCTBC b HKT aaxaionsuor cycnoEuno HPC b oftbeue. hco6xb«mi«>m /yiH 
saiKUiBEHBn o ticanHoa Kanonmj b MHTcpeane 10-20 u. 

npo^aaraBajOT cycaaomo HPC flo BbrpaBHHBaHHH cc ypoHHtft b HKT b 3aTpy6noM npocTpaacTBe. 
npnuoflBHMaDT HKT ao nnytfuHti paaxonoxeHB* bzxbhz iiq>$opainjoHHhix OTBepCT H fl k npn 

HeoCxOflBMOCTH np OMfalB M O T CKBaXHHy, BUMblBan B36uT0tIHblft oftbCU HPC. 

ntwniMaMT HKT Dbcmc HHTcpoanR nep$opan>aj, rcpurncmpyiox aaTpytSeoc npocrpaHCTBO Ha bocmh. 

HCOQXpJ^MOC JSflR pacmHpeHHH H OTBCpMACSHH HPC. 

QcoaHBMOT cgBaaamy. 

npcHMyiqpcTBOM npcyDiaracMoro cooco6a smnstercsi to, uto nepespUTHC Kananos nocrynnemw bo/jm k 
nrrcpBany nep$opanjDi npoacxqpprr hc 3a cwrr n^paaniraocKcro boo^cActchh Ha KonoHay. a 3a curr 
ckwbhhh b o6c*#aafl KonoHHc ittcra ho pacnmpmnyrocH Ma-repnajio. 9ro, Bo-nepeux. caHuaer 
Beotfact^BMocTb ycraaPBgH nagepa; Bo-BTopfacx. yxeHtoiaer bpcmchhuc saTpaTbi Ha npoaeffeaae PHP. 
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Claims [Qopuyna S3o6pereHRn): 

L Cnooo6 eoocraaoBncHKH rcpMcmwHocTB saxojioKHoro npocTpaacrea uyreu yuunnonw gRauerpa 
KonoiiHbi b mrrcpoanc nawummi, OTjiHuaK>mHflcH tcu, vro ffnaucrp kohohhu yBemramaxyr 3a ctct 
yBcmraBaioineflCH b o6ofluc nps Tocpflaom HeB3pbiD«iarrofl paapyraaioinctt cuecM (UPC), KOTopyio 
3aKa^aiBa»T b KOJiouHy, h cca^ajoT moct b mrrcpBanc sexuihuhh. 

2. Cnoco6 no n. 1, or/nwaiompftcfl tcw, to b unbctr HPC naia7ii>3yKrr cuccb ii3bcctkobyio min ropm*x h 
6ypoBboc pa6oT (CHTE). 



Drawing(s) [MepTeMj: 
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Ta6n m qa 



XapaKTepMCTMica HPC 



Xapa*repHCTwca 



1. BoflocMeceBoe oTHoujeHHe cycneH3MM 

2. PacxQA nopouiKa, tohh Ha 1 m o&beMa 

3. PacreicaeMocTb no Koxycy A3HMM, cm 

4. nnoTHocTb cycneH3MM, t/cm 3 

5. 3arycTeBaeM0CTb, npw TeMneparype 20-25 rpawycoa C mhh 

6. CqenneHMe kbmh* c Tpy6o« t Mfla 

7. ConpoTMBneHwe rawHfl (JwtbTpauMfl boou, Mna 6onee 
B. flaaneHMe fipn pactunpeHMH. MfTa 



3HaMeHHe 



0,3-0,5 
1.8 
20,0-25,0 
1.8 
120,0 
5.0 
60.0 
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Description: 

This invention is in the area of insulation repair operations, i.e., it is related to the 
methods of restoration of the air tightness of the casing clearance. 

There is a known method of restoration of the air tightness of the casing clearance, which 
consists of the creation of excess pressure inside the casing string with respect to the 
casing clearance (by means of the injection of liquid or by means of the explosion of a 
blasting charge). This leads to the expansion of the casing string and the elimination of 
the gap between the string and the concrete block [ 1 ] . 

The deficiencies of the analogous method lay in the fact that, firstly, the creation of 
excess pressure by means of the injection of liquid causes damage of the string not only 
in the interval which contains concrete in its ring space but also in intervals where there is 
no concrete. This is dangerous for the integrity of the casing string. Secondly, the 
explosion of the blasting charge is a process, which is hardly controllable, which may 
lead to the damage of the string and the concrete block. 

Closest to the invention with respect to its technical merit is the method of removal of the 
excess casing clearance by means of increasing the diameter of the string beyond the 
elastic deformations in the interval of insulation [2]. The increase in the diameter of the 
string is achieved by means of the hydraulic effect on the string in the interval of 
insulation. 

The deficiency of the known method lays in the great labor input necessary for the use of 
parquet [sic] equipment, which, as a rule, is not highly reliable. 

Our task is to increase the efficiency of insulation repair operations while simultaneously 
reducing labor input. 

This task is achieved by means of the following: in the method of restoration of the air 
tightness of the casing clearance by means of the increase of the string's diameter in the 
insulation interval, the string's diameter is increased by means of the use of non- 
explosive breaking mixture [3], whose volume increases during hardening, where the 
mixture is injected into the string so as to create a bridge in the insulation interval. Here, 
a limestone mixture for mining and drilling operations is used as non-explosive breaking 
mixture. 

The success of the insulation repair work on the restoration of the air tightness of the 
concrete ring does not exceed 50%. This can be explained by the fact that the insulation 
materials used (mainly, concrete solution and resin solutions) have one common 
deficiency — they shrink. 



i 
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During the operation of the drill hole, the air tightness of the casing clearance decreases. 
This happens as a result of the loads on the casing string and the concrete block. For 
example, it has been established that when the pressure in the drill hole is reduced, the 
strength of adherence of the concrete block to the string is reduced. All types of 
perforations also lead to the deterioration of the condition of the concrete ring. At the 
same time, it has been observed that, immediately in the intervals of perforation, the 
adhesion (contact) between the concrete block and the string is improved. The latter fact 
is explained by the increase in the force with which the string is pressed against the 
concrete as a result of the string's deformation. As a rule, disturbance of the string's 
contact with the concrete is also observed after molding of the casing string. Here, the 
greatest disturbances of contact are observed in the intervals of highly permeable layers 
and cavities. In layers with perched water, disturbances of contact following molding are 
observed most frequently in the area of contact between water and oil [ 1 ] . 

Let us evaluate by means of calculations the permeability for bottom water of the ring 
micro gap between the casing string and the concrete rock. The Darcy-Weissbach 
formula can be presented in the following manner [4]: 

[see original for formula] (1), where D is the inner diameter of the concrete ring, m; d is 
the outer diameter of the casing string, m; p is the pressure differential, Pa; X is the 
hydraulic resistance factor; H is the length of the micro gap, m; Q is the water discharge, 
cub. m/day. Let us introduce the symbols D-d= 8; P/H = grad P, where 8 is the gap 
between the string and the concrete block, m; and grad P is the pressure gradient, Pa/m. 

Then formula (1) will look like this: [see original for formula] (2). For the determination 
of the hydraulic resistance factor, it is necessary to calculate the Reynolds' criterion, [See 
original for formula] (3), where v is the kinematic viscosity of the water (at 70 °C, v = 0.5 
• 10 v /c). 

In turbulent mode, the factor is determined based on the following formula: [see original 
for formula]. Let us assume the following numeric values: v = 0.5 • 10" 6 m 2 /c; d = 0 168 
m; 8 = 0.1 mm = 10" 4 m; grad P = 4 • 10" 6 Pa/m. 

The system of equations (2 - 4) is solved using the method of selection. 

In this manner, through the gap of 0.1 m, at a pressure gradient of 4 MPa/m, 
approximately 22 cub. m of water per day can permeate towards the perforation interval. ' 

The increase in the pressure in the casing string leads to an increase in its diameter. The 
calculations show by how much the pressure in the string should be increased in order to 
increase the string's outer diameter by 0.1 mm for the purpose of covering the micro gap. 

The formula of radial transposition of the outer wall of the pipe under Lame's 
problem (5) looks as follows: [see original for formula] where u is Poinsot's factor; 
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u - 0.25; E is the elasticity module of the steel, E = 2.1. 10 5 MPa; P, is the inner pressure, 
MPa; P 2 is the outer pressure, MPa; r, is the inner radius of the pipe, m; r 2 is the outer 
radius of the pipe, m, r 2 [illegible] d/r. 

Let P, = P 2 + Pexcess Or P, - P 2 = P excess , 

Where P eX cess is the excess pressure in the string as compared to the outer pressure. 
Then formula (5) will look like this: [see original for formula]. From where we obtain: 
[see original for formula] (6) 

At 8 = 10" 4 m; P 2 = 20 MPa; r, = 0.075 m; r 2 = 0.084 m 
[see original for formula] P excess = 33.7 MPa 

The calculations show that if there is a 0.1 mm gap between the casing string and the 
concrete ring, it is sufficient to create 33.7 MPa pressure in the string in order to cover 
the gap by means of increasing the outer diameter of the string. Such or even greater 
pressure can be created by means of the placement in the string of a bridge made of non- 
explosive breaking mixture, particularly made of limestone mixture for mining and 
drilling operations [6]. 

Non-explosive breaking mixture is used mainly for the breaking of strong brittle 
materials (such as rock), concrete and ferroconcrete products, rock layers, and for the 
mining of natural rock. 



Most frequently, the non-explosive breaking mixtures are powdery non-combustible and 
non-explosive materials, which have alkaline reaction with water (pH 12). When the 
powdered non-explosive breaking mixture is mixed with water, a suspension (work 
mixture) is obtained which, sometime after being poured into the borehole in the object 
that is subject to breaking, sets and hardens while expanding its volume. The volume 
expansion is the result of hydration of the components of the non-explosive breaking 
mixture and leads to the development of hydration pressure in the borehole 
(more than 40 MPa). The effect of the hydration pressure in the body of the object is the 
development of strains that lead to the object's breaking [7]. 

The proposed method of insulation of the casing clearance is applied in the following 
manner. 



A string of pump-compressor pipes is lowered into the drill hole so that the lower end is 
located 10 - 20 m below the interval of perforation of the productive layer. Circulation is 
caused and the drill hole is washed with water cooled to 0-10 °C. 
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The non-explosive breaking mixture is mixed with water at temperature of 0-10 °C. 

With the casing clearance open, the suspension of the non-explosive breaking mixture in 
the pump-compressor pipes is injected in the volume necessary to fill the casing string at 
the interval 10 - 20 m. 

The suspension of the non-explosive breaking mixture is injected until its levels in the 
pump-compressor pipes are even in the casing clearance. 

The pump-compressor pipes are elevated to the depth where the lower perforation 
openings are located and, if necessary, the drill hole is washed so as to wash away the 
excess amount of non-explosive breaking mixture. 

The pump-compressor pipes are elevated above the interval of perforation and the casing 
clearance is sealed for the time necessary for the expansion and hardening of the non- 
explosive breaking mixture. 

The drill hole is utilized. 

The advantage of the proposed method is in the fact that the coverage of the channels for 
the permeation of water towards the interval of perforation is done not by means of 
hydraulic pressure on the string, but by means of the creation of a bridge made of 
expanding material in the casing string. This, firstly, eliminates the necessity for the 
installation of a packer and, secondly, reduces the time consumption for the performance 
of the insulation repair operations. 
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Claims: 

1. Method of restoration of the air tightness of casing clearance by means of increasing 
the diameter of the string in the interval of insulation characterized by the fact that the 
string's diameter is increased by using non-explosive breaking mixture, which increases 
in volume when hardening and is injected into the string so as to create a bridge in the 
insulation interval. 

2. Method under Item 1 characterized by the fact that limestone mixture for mining and 
drilling operations is used as non-explosive breaking mixture. 
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Drawings: 

Table 



Properties of the Non-Explosive Breaking Mixture 



Property 


Value 


1 . Water-mixture ratio in the suspension 


0.3-0.5 


2. Powder expenditure, ton per 1 m of volume 


1.8 


3. Spreadability according to the AzNII [Oil Scientific 
Research Institute of Azerbaijan] cone 


20.0-25.0 


4. Density of suspension, g/cub. cm 


1.8 


5. Thickening, at temperatures 20 -25 °C, min. 


120.0 


6. Adherence between the concrete and the string, MPa 


5.0 


7. Concrete resistance to filtration water, MPa more 
than 


60.0 


8. Pressure during expansion, MPa 


Up to 45.0 
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